EP 1 435 666 A3

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(88) Date of publication A3:
31.12.2008 Bulletin 2009/01

(43) Date of publication A2:
07.07.2004 Bulletin 2004/28

(21) Application number: 03257758.7

(22) Date of filing: 10.12.2003

(11) EP 1435 666 A3

EUROPEAN PATENT APPLICATION

(51) IntCl.:
HO1L 31/107 (2006.0%)
HO1L 31/0352 (2006.0%)
HO1L 31/0304 (206.0)

HO1L 31/0232 (2006.01)
HO1L 31/0312(2006.01)

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
ALLTLV MK

(30) Priority: 10.12.2002 US 314986

(71) Applicant: GENERAL ELECTRIC COMPANY
Schenectady, NY 12345 (US)

(72) Inventors:
¢ Sandvik, Peter M.
Guilderland, New york 12084 (US)

¢ Arthur, Stephen D.

Glenville, New York 12302 (US)
¢ Kretchmer, James W.

Ballston Spa, New York 12020 (US)
¢ Brown, Dale M.

Schenectady, New York 12309 (US)
¢ Matocha, Kevin S.

Troy, New York 12180 (US)

(74) Representative: Pedder, James Cuthbert et al
London Patent Operation,
General Electric International, Inc.,
15 John Adam Street
London WC2N 6LU (GB)

(54)

(57)  Anaspect of the present invention is directed to
an avalanche photodiode (APD) device for use in oil well
drilling applications in harsh, down-hole environments
where shock levels are near 250 gravitational accelera-
tion (G) and/or temperatures approach or exceed 150°
C. Another aspect of the present invention is directed to
an APD device fabricated using SiC materials. Another
aspect of the present invention is directed to an APD
device fabricated using GaN materials. According to an
embodiment of the presentinvention, an avalanche pho-
todiode for detecting ultraviolet photons comprises a sub-
strate (110) having a dopant of a first type; a first layer
(111) having a dopant of a first type, positioned on top
of the substrate; a second layer (112) having a dopant
of a second type, positioned on top of the first layer; a
third layer (114) having a dopant of a second type, posi-
tioned on top of the second layer; a passivation layer
(116,122) for providing electrical passivation on a surface
of the avalanche photodiode; a phosphorous silicate
glass layer (124) for limiting mobile ion transport, posi-
tioned on top of the third layer; and a pair of metal elec-
trodes (118,120) for providing an ohmic contact wherein
a first electrode is positioned below the substrate and a
second electrode is positioned above the third layer;
wherein the avalanche photodiode comprises a first side-
wall and a second sidewall forming a sloped mesa shape;
and wherein the avalanche photodiode operates in an

Avalanche photodiode for use in harsh environments

environment comprising a temperature approximately
equal to 150 degrees Celsius.
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